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PRELIMINARY AMENDMENT 

APPLICANTS: Herbert Heiss et al. DOCKET NO: 1 12740-217 

SERIAL NO: GROUP ART UNIT: 

10 EXAMINER: 

INTERNATIONAL APPLICATION NO : PCT/DE99/03 6 1 3 

INTERNATIONAL FILING DATE: 1 2 November 1 999 

INVENTION: METHOD FOR ALIGNING PACKET LOSS PRIORITY 
INFORMATION IN A DATA-PACKET-SWITCHING 
15 COMMUNICATIONS DEVICE 

Assistant Commissioner for Patents, 
Washington, D.C. 20231 

20 Sir: 

Please amend the above-identified International Application before entry into 
the National stage before the U.S. Patent and Trademark Office under 35 U.S.C. §371 
as follows: 
In the Specification: 
25 Please replace the Specification of the present application, including the 

Abstract, with the following Substitute Specification: 

SPECIFICATION 
TITLE 

METHOD FOR ALIGNING PACKET LOSS PRIORITY INFORMATION 
IN A DATA-PACKET-SWITCHING COMMUNICATIONS DEVICE 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates, generally, to a method for aligning packet loss 
priority information in a data-packet-switching communications device and, more 



specifically, to such a method wherein the packet loss priority information may be 
modified depending on a connection type or an application-specific data traffic type 
and the original packet loss priority information is restored after a data packet has 
been switched in a respective communications device. 
5 Description of the Prior Art 

In existing and future packet-oriented communications networks, different 
monitoring strategies are and will be provided to monitor variable and defined data 
packet transmission rates. Particularly in communications networks operated on a 
cell-oriented basis, for example ATM communications networks operating 

1 0 according to the Asynchronous Transfer Mode, loss priorities are allocated to ATM 
cells which are to be transmitted and, with reference to the loss priorities, a decision 
is made in a communications device concerning the further switching of the 
respective data packet. On the basis of the allocated loss priorities, a decision is 
made in the respective communications device with the aid of a monitoring 

1 5 procedure; in particular, concerning the further switching or rejection of an ATM 
cell. The data packets which can be rejected within the ATM communications 
network in the event of overload without the loss of real-time-related, connection- 
individual information, thus can be defined via the packet-individual allocation of 
loss priorities. 

20 Furthermore, different traffic classes or connection types are defined in the 

proposal entitled "Traffic Management 4.0" of the ATM Forum 1996. These 
include Constant Bit Rate (CBR) connections. Variable Bit Rate (VBR) 
connections, Available Bit Rate (ABR) connections and Unspecified Bit Rate 
(UBR) connections. The Constant Bit Rate connection type is used for virtual 

25 connections, for which a defined transmission bandwidth must be continuously 
provided for the duration of the virtual connection. The Constant Bit Rate 
cormection type is therefore used, in particular, for real-time-related, virtual 
applications such as voice transmission. 

The Variable Bit Rate connection type is defined for virtual connections 

30 with variable or changing transmission requirements in the proposal entitled 
"Traffic Management 4.0" of the ATM Forum 1996. Knowledge of the traffic 
characteristics of the application represented by the respective virtual connection is 
advantageous for this purpose. A distinction is made, in particular, between real- 
time-related and non-real-time-related Variable Bit Rate cormections wherein, for 

35 example, transmission of real-time-related video data with a variable bandwidth is 
to be understood as a real-time-related Variable Bit Rate connection. 
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The Available Bit Rate connection type enables applications to which no special 
transmission bandwidth is allocated. The applications can use the transmission 
bandwidth which is currently possible in the ATM communications network, 
wherein a maximum and a minimum transmission rate are allocated, in each case, 
5 to the respective Available Bit Rate connection and these limit values must not be 
exceeded or undershot. On the basis of the usage factor of the respective ATM 
communications device, the currently possible transmission rate is indicated to the 
transmission device with the aid of control cells periodically inserted into the ATM 
cell stream. With the aid thereof, following the arrival of the control cells in the 

1 0 transmission device, the transmission rate of the ATM cells of the respective virtual 
connection is adapted to the currently possible transmission rate. In the case of the 
Unspecified Bit Rate connection type, no defined cell loss information or cell delay 
times are allocated to the respective virtual connection. Instead, the Unspecified Bit 
Rate connection type represents a "best-effort" service class which is provided in 

15 practice, for example, for Internet applications. 

The loss priorities allocated to the respective ATM cells of a virtual 
connection, i.e. the cell loss priority information transmitted in an external data packet 
header with the data packet, are evaluated during the switching of the individual virtual 
connections within an ATM communications device, depending on the connection 

20 type. The connection type of the respective ATM cell is thus initially defined and, 
following alignment of the connection type priority with the loss priority of the 
respective ATM cell, a decision is made with the aid of the monitoring procedure 
concerning the forwarding or rejection of the ATM cell. The data packets are then 
further processed or switched in the ATM communications device with the aid of the 

25 switching elements, inter alia on the basis of the cell loss priority information recorded 
in the external data packet header. 

Two connection types, the Constant Data Rate connection type and 
connections with a low loss priority, have primarily been taken into account in 
known and practically relevant methods for aligning cell loss priority information. 

30 According to the definition of the aforementioned connection classes by the 

proposal entitied "Traffic Management Specification 4.0" of the ATM Forum, the 
newly added connection classes must be taken into account in existing data-packet- 
switching communications devices and the loss priorities which differ according to 
the connection type must therefore be aligned with the existing communications 

35 devices; i.e., in particular with their switching networks. In the known methods, 
particularly those relating to Constant Bit Rate connections, a check is carried out 



by the communications device or its switching elements on the cell loss priority 
information, wherein a low loss priority is allocated as standard to Constant Bit 
Rate connections so that these connections are never rejected in the event of 
overload. In contrast to this, in the case of virtual connections with a high loss 
5 priority, for example Variable Bit Rate connections, the associated ATM cells are 
rejected within the communications device in the event of overload. 

An object of the present invention, therefore, is to improve the alignment of 
packet loss priority information for overload control of a data-packet-switching 
communications device. 

10 SUMMARY OF THE INVENTION 

Thus, according to the present invention, the packet loss priority 
information is read from the incoming data packets. The packet loss priority 
information of the buffered data packet is then modified depending on the 
connection type or application-specific data traffic type and the originally stored 

1 5 packet loss priority information is restored after a data packet has been switched in 
the communications device in the respective data packet. With the aid of the 
method according to the present invention, the connection type or application- 
specific data traffic type is advantageously defined during the set-up of a virtual 
connection within the communications device and, if necessary, i.e. depending on 

20 the cormection type or application-specific data traffic type, the packet loss priority 
information is modified. The existing switching elements may continue to be used 
unchanged via this modification, prior to the switching of data packets, of the loss 
priorities depending on the connection-specific or application-specific data traffic 
type. 

25 According to another embodiment of the method of the present invention, 

packet loss priority information read from the buffered data packet is recorded in an 
additional, communications-device-specific data packet header. The additional data 
packet header is then attached to the buffered data packet and the buffered data 
packet, including the attached, additional data packet header, is switched in the 

30 communications device. This ensures that, with the aid of the additional data packet 
header provided for switching within the communications device , also known in 
the technical field as an "internal" header, the original packet loss priority 
information is particularly advantageously transferred to the output unit of the 
communications device. Ineffective buffering of the original packet loss priority 

35 information in a further memory area and its separate transfer, for example with the 



4 



aid of the control unit, to the output unit, in which the latter is re-inserted into the 
data packet, is thereby avoided. 

According to a further advantageous embodiment of the present method 
different loss priorities are allocated by the packet loss priority information to the 
5 respective data packet. The allocation of different loss priorities with the aid of the 
packet loss priority information is based on the proposal entitled "Traffic 
Management Specification 4.0" of the ATM Forum 1996. 

A further advantage of the method according to the present invention is that the 
respective data packets of a group of data packets are modified with packet loss 

10 priority information depending on the connection type or application-specific data 
traffic type. Thus, for example, in a Variable Bit Rate connection, a number of data 
packets of the virtual connection can be combined into groups, wherein the packet loss 
priority information of the data packets of the relevant group can be modified 
independently of a further group of the virtual connection. This makes the 

15 prioritization options which are available within the communications device more 
flexible for a virtual connection and, in order to define the packet loss priority 
information of a group, it suffices to define the packet loss priority information of one 
data packet of the group. Consequently, the further data packets of the group can be 
further processed without checking the packet loss priority information as with the 

20 checked data packet. The definition of the packet loss priority information of the 
further data packets of a group is thus avoided, thereby dynamically reducing the load 
imposed on available computer resources. 

According to a further embodiment of the present invention, after a data 
packet has been switched in the communications device, the additional 

25 communications-device-specific data packet header attached to the data packet is 
removed. Thus, after each data packet has been switched, the data packet, including 
the original packet loss priority information, is advantageously forwarded by the 
communications device to the communications network. 

In cell-switching communications devices, the packet loss priority 

30 information is advantageously defined by cell loss priority information. The 
allocation of cell loss priority information in cell- switching communications 
devices, particularly those operating according to the Asynchronous Transfer 
Mode, is based on the proposal entitled "Traffic Management Specification Version 
4.0" of the ATM Forum 1996. According to this proposal, information which 

35 includes one bit, the "Cell Loss Priority" bit, is provided in each ATM cell for the 
allocation of cell loss priority information. 



Additional features and advantages of the present invention are described in, 
and will be apparent from, the Detailed Description of the Preferred Embodiments 
and the Drawings. 

DESCRIPTION OF THE DRAWINGS 

5 Figure 1 shows a block diagram schematic of an ATM communications 

device to which the method of the present invention is directed. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the block diagram according to Figure 1, an ATM communications 
device ATM-KE operating according to the Asynchronous Transfer Mode is shovm 

1 0 schematically, to which a multiplicity of offering lines El to En and a multiplicity 
of serving lines A 1 to An are connected with the aid of connection units AE. Of 
these, the offering lines El to En, the serving lines Al to An, and one of a number 
of possible connection units AE are shown as examples in Figure 1. Via the 
offering lines El to En and the serving lines Al to An, ATM cells are transmitted 

1 5 via virtual connections according to the Asynchronous Transfer Mode, wherein 

variable or defined transmission rates are provided for the transmission of the ATM 
cells of virtual connections. In the block diagram, a virtual connection Vx is shown 
as an example by a broken line with its offering line Ex and its serving line Ax. As 
shown in Figure 1, the connection unit AE has a number of processing devices 

20 BHE, one processing device BHE being allocated in each case to each of the 

offering lines El to En and to the serving lines Al to An. To explain the method 
according to the present invention, the offering and serving processing devices 
BHEE/BHEA allocated to the virtual connection Vx are shown in the block 
diagram as examples, the offering processing device BHEE being connected to the 

25 serving line Ex and the serving processing device BHEA being connected to the 
serving line Ax. The ATM cells DPx transmitted in the virtual connection Vx are 
supplied to the offering processing device BHEE of the connection units AE. The 
ATM cells DPx of the virtual connection Vx are then forwarded to a switching 
arrangement KA of the ATM communications device ATM-KE, a multi-stage 

30 structure with a number of interconnecting switching matrices KV being shown as 
an example in Figure 1 for the switching arrangement KA. However, any single- 
stage or multi-stage switching arrangements may be provided. The ATM cells DPx 
of the virtual connection Vx are then forwarded by the serving processing device 
BHEA from the switching arrangement KA to the serving line Ax. 

35 The processing devices BHE/BHEE/BHEA are equipped with a memory 

unit PS and a microcontroller MC, the memory unit PS and the microcontroller MC 



of the offering and serving processing devices BHEE/BHEA being shown in Figure 
1 as examples. On arrival of an ATM cell DPx of the virtual connection Vx in the 
ATM commimications device ATM-KE, the ATM cell DPx is forwarded to the 
serving handling device BHEE of the connection unit AE, where it is buffered in 
5 the memory unit PS. The packet loss priority information CLPx transferred in the 
buffered ATM cell DPx is read from the ATM cell DPx with the aid of the 
microcontroller MC and is recorded in an additional, communications-device- 
specific data packet header DKx. The modified packet loss priority information 
CLPmx is defined for the respective connection type for the ATM communications 

1 0 device ATM-KE and is stored in a table; for example, a low loss priority is always 
provided for a Constant Bit Rate connection. The modified packet loss priority 
information provided for the respective connection type is then recorded in the 
ATM cell DPx or stored in the memory unit PS instead of the packet loss priority 
information CLPx, depending on the connection type of the virtual connection Vx. 

15 In addition, the additional data packet header DKx containing, inter alia, the 

original packet loss priority information CLPx is attached by the microcontroller 
MC to the ATM cell DPx. The ATM cell DPx, including the attached additional 
data packet header DKx, is then transferred to the switching arrangement KA, 
where it is switched with the aid of the switching matrices KV. 

20 Via the switching information indicated in the additional data packet header 

DKx, the respective ATM cell DPx, including the attached additional data packet 
header DKx, is switched to the serving processing device BHEA which is 
connected to the serving line Ax, where it is buffered in the memory unit PS. The 
original packet loss priority information CLPx is read by the microcontroller MC 

25 during a read cycle from the buffered, additional data packet header DKx attached 
to the ATM cell DPx and is recorded in the associated ATM cell DPx instead of the 
modified packet loss priority information CLPmx. The additional data packet 
header DKx attached to the ATM cell DPx is then removed and the ATM cell DPx 
is forwarded by the serving processing device BHEA to the serving line Ax. 

30 The application of the method according to the present invention is not 

restricted to ATM communications devices ATM-KE, but can be used in all 
communications devices that switch data packets DPx in which packet loss priority 
information CLPx allocated to the data packets DPx is transferred with the data 
packets DPx. 

35 Indeed, although the present invention has been described with reference to 

specific embodiments, those of skill in the art will recognize that changes may be 



made thereto without departing from the spirit and scope of the invention as set 
forth in the hereafter appended claims. 

ABSTRACT OF THE DISCLOSTTRF 
A method for aligning packet loss priority information for overload control 
of a data-packet-switching communications device wherein data packets and 
respectively allocated packet loss priority information are transmitted to the 
communications device and buffered in relation to a specific connection. The 
packet loss priority information is then read from the buffered data packets and 
modified according to the connection type or the application-specific data traffic 
type. After the data packet has been switched in the communications device, the 
original packet loss priority information which was switched with the data packets 
is re-inserted into the corresponding data packet. 
In the claims : 

On page 10, cancel line 1, and substitute the following left-hand justified 
heading therefor: 
We Claim as Our Invention : 

Please cancel claims 1-7, without prejudice, and substitute the following 
claims therefor: 

8. A method for aligning packet loss priority information for overload 
control of a communications device that switches data packets, the method 
comprising the steps of: 

transferring and buffering in a memory area, via the communications 
device, the data packets and respectively allocated loss priority information in 
relation to a specific connection; 

reading the packet loss priority information from the buffered data packets; 

modifying the packet loss priority information of the buffered data packet 
depending on at least one of the connection type and application-specific data 
traffic type; and 

restoring, after a data packet has been switched in the communications 
device, the original packet loss priority information in the corresponding data 
packet. 

9. A method for aligning packet loss priority information for overload 
control of a commimications device as claimed in claim 8, the method fiarther 
comprising the steps of: 



recording the packet loss priority information read from the buffered data 
packet in an additional communications-device-specific data packet header; 

attaching the additional data packet header to the buffered data packet; and 
switching the buffered data packet, including the attached additional data 
packet header, in the communications device. 

10. A method for aligning packet loss priority information for overload 
control of a communications device as claimed in claim 8, the method further 
comprising the step of: 

allocating different loss priorities to the respective data packet by the packet 
loss priority information. 

11. A method for aligning packet loss priority information for overload 
control of a communications device as claimed in claim 8, the method further 
comprising the step of: 

modifying the respective data packets of a group of data packets with packet 
loss priority information depending on at least one of the connection type and the 
application- specific data traffic type. 

12. A method for aligning packet loss priority information for overload 
control of a commimications device as claimed in claim 9, the method further 
comprising the step of: 

removing the additional communications-device-specific data packet header 
attached to the data packet after a data packet has been switched in the 
communications device. 

13. A method for aligning packet loss priority information for overload 
control of a communications device as claimed in claim 8, wherein, in cell- 
switching conununications devices, the packet loss priority information is cell loss 
priority information. 



14. A method for aligning packet loss priority information for overload 
control of a communications device as claimed in claim 13, wherein the cell loss 
priority information is formed from information having one bit. 

REMARKS 

The present amendment makes editorial changes and corrects typographical 
errors in the specification, which includes the Abstract, in order to conform the 
specification to the requirements of United States Patent Practice. No new matter is 
added thereby. Attached hereto is a marked-up version of the changes made to the 
specification by the present amendment. The attached page is captioned " Version 
With Markings To Show Changes Made". 

In addition, the present amendment cancels original claims 1-7 in favor of 
new claims 8-14. Claims 8-14 have been presented solely because the revisions by 
red-lining and underlining which would have been necessary in claims 1-7 in order 
to present those claims in accordance with preferred United States Patent Practice 
would have been too extensive, and thus would have been too burdensome. The 
present amendment is intended for clarification purposes only and not for 
substantial reasons related to patentability pursuant to 35 USC §§103, 102, 103 or 
1 12. Indeed, the cancellation of claims 1-7 does not constitute an intent on the part 
of the Applicants to surrender any of the subject matter of claims 1-7. 

Early consideration on the merits is respectfully requested. 
Respectfully submitted, 



.eg. No. 39.056^ 



William E. Vaughan 
Bell, Boyd & Lloyd LLC 
P.O. Box 1135 

Chicago, Illinois 60690-1 135 
(312) 807-4292 
Attorneys for Applicants 



10 



09/f -u919 

-2'. m( 2001 



VERSIONS WITH MARKINGS TO SHOW CHANGES MADE 
In The Specification: 

The Specification of the present apphcation, including the Abstract, has been 
amended as follows: 

SPEC I F I C A T I O N 
TITLE 

5 Method for aligning packet loss priorit>^ information in a data packet 

s>i itching communications device 
METHOD FOR ALIGNING PACKET LOSS PRIORITY INFORMATION 
IN A DATA-PACKET-SWITCHING COMMUNICATIONS DEVICE 
BACKGROUND OF THE INVENTION 

10 Description 

Field of the Invention 

The present invention relates, generally, to a method for aligning packet loss 
priority information in a data-packet-switching communications device and, more 
specifically, to such a method wherein the packet loss priority information may be 

15 modified depending on a connection type or an application-specific data traffic type 
and the original packet loss priority information is restored after a data packet has 
been switched in a respective communications device. 
Description of the Prior Art 

In existing and future packet-oriented communications networks, different 

20 monitoring strategies are and will be provided to monitor variable and defined data 
packet transmission rates. Particularly in communications networks operated on a 
cell-oriented basis, for example ATM communications networks operating 
according to the Asynchronous Transfer Mode, loss priorities are allocated to ATM 
cells which are to be transmitted and, with reference to the loss priorities, a decision 

25 is made in a communications device , inter alia concerning the further switching of 
the respective data packet. On the basis of the allocated loss priorities, a decision is 
made in the respective communications device with the aid of a monitoring 
procedure; in particular^ concerning the further switching or rejection of an ATM 
cell. The data packets which can be rejected within the ATM communications 

30 network in the event of overload without the loss of real-time-related, connection- 
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individual information, eas thus can be defined by means of via the packet- 
individual allocation of loss priorities. 

Furthermore, different traffic classes or connection types are defined in the 
proposal entitled "Traffic Management 4.0" of the ATM Forum 1996. These 
include Constant Bit Rate (CBR) connections. Variable Bit Rate (VBR) 
connections. Available Bit Rate (ABR) connections and Unspecified Bit Rate 
(UBR) connections. The Constant Bit Rate connection type is used for virtual 
connections, for which a defined transmission bandwidth must be continuously 
provided for the duration of the virtual connection. The Constant Bit Rate 
connection type is therefore used^ in particular^ for real-time-related, virtual 
applications such as voice transmission. 

The Variable Bit Rate connection type is defined for virtual connections 
with variable or changing transmission requirements in the proposal entitled 
"Traffic Management 4.0" of the ATM Forum 1996. Knowledge of the traffic 
characteristics of the application represented by the respective virtual connection is 
advantageous for this purpose. A distinction is made, in particular, between real- 
time-related and non-real-time-related Variable Bit Rate connections, wherein^ for 
example, transmission of real-time-related video data with a variable bandwidth is 
to be understood as a real-time-related Variable Bit Rate connection. 
The Available Bit Rate connection type enables applications to which no special 
transmission bandwidth is allocated. The applications can use the transmission 
bandwidth which is currently possible in the ATM communications network, 
wherein a maximum and a minimum transmission rate are allocated, in each case, 
to the respective Available Bit Rate connection and these limit values must not be 
exceeded or undershot. On the basis of the usage factor of the respective ATM 
communications device, the currently possible transmission rate is indicated to the 
transmission device with the aid of control cells periodically inserted into the ATM 
cell stream. With the aid thereof, following the arrival of the control cells in the 
transmission device, the transmission rate of the ATM cells of the respective virtual 
connection is adapted to the currently possible transmission rate. In the case of the 
Unspecified Bit Rate connection type, no defined cell loss information or cell delay 
times are allocated to the respective virtual connection. Instead, the Unspecified Bit 
Rate connection type represents a "best-effort" service class- which is provided in 
practice, for example, for Internet applications. 
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The loss priorities allocated to the respective ATM cells of a virtual 
connection, i.e. the cell loss priority information transmitted in an external data packet 
header with the data packet, are evaluated during the switching of the individual virtual 
connections within an ATM communications device, depending on the connection 
type. The connection type of the respective ATM cell is thus initially defined and, 
following alignment of the connection type priority with the loss priority of the 
respective ATM cell, a decision is made with the aid of the monitoring procedure 
concerning the forwarding or rejection of the ATM cell. The data packets are then 
further processed or switched in the ATM communications device wdth the aid of the 
switching elements, inter alia on the basis of the cell loss priority information recorded 
in the external data packet header. 

Two connection types^ - the Constant Data Rate connection type and 
connections with a low loss priority^ - have hitherto primarily been taken into 
account in known and practically relevant methods for aligning cell loss priority 
information. According to the definition of the aforementioned connection classes 
by the proposal entitied "Traffic Management Specification 4.0" of the ATM 
Fonitn, the newly added connection classes must be taken into account in existing 
data-packet-switching communications devices and the loss priorities which differ 
according to the connection type must therefore be aligned with the existing 
communications devices-; i.e.^ in particular with their switching networks. In the 
known methods, particularly those relating to Constant Bit Rate connections, a 
check is carried out by the communications device or its switching elements on the 
cell loss priority information, wherein a low loss priority being is allocated as 
standard to Constant Bit Rate connections so that these connections are never 
rejected in the event of overload. In contrast to this, in the case of virtual 
connections with a high loss priority^ - for example Variable Bit Rate connections^ 
the associated ATM cells are rejected within the communications device in the 
event of overload. 

The underlying An object of the present inventio n, therefore, is to improve 
the alignment of packet loss priority information for overload control of a data- 
packet-switching communications device. The object is achic^^ed on the basis of a 
method according to the features of the preamble to claim 1 by means of the 
features of the characterizing part. 

SUMMARY OF THE INVENTION 

The eoocntial aspect of the method Thus, according to the present 
invention^ is that the packet loss priority information is read from the incoming data 
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packets. The packet loss priority information of the buffered data packet is then 
modified depending on the connection type or application-specific data traffic type 
and the originally stored packet loss priority information is restored after a data 
packet has been switched in the communications device in the respective data 
packet. With the aid of the method according to the present invention, the 
connection type or application-specific data traffic type is advantageously defined 
during the set-up of a virtual connection within the communications device and, if 
necessary, i.e. depending on the connection type or application-specific data traffic 
type, the packet loss priority information is modified. The existing switching 
elements may continue to be used unchanged by means of via this modification, 
prior to the switching of data packets, of the loss priorities depending on the 
connection-specific or application-specific data traffic type. 

According to a fiirthcr design another embodiment of the method according 
te of the present invention, packet loss priority information read from the buffered 
data packet is recorded in an additional, communications-device-specific data 
packet header. The additional data packet header is then attached to the buffered 
data packet and the buffered data packet, including the attached, additional data 
packet header, is switched in the communications device. This ensures that, with 
the aid of the additional data packet header provided for switching within the 
communications device , also known in the technical field as an "internal" header, 
the original packet loss priority information is particularly advantageously 
transferred to the output unit of the communications device. Ineffective buffering of 
the original packet loss priority information in a further memory area and its 
separate ti-ansfer^ - for example with the aid of the control unit^ - to the output unit, 
in which the latter is re-inserted into the data packet, is thereby avoided. 

According to a further advantageous design embodiment of the present 
To^ethod according to the im-cntion, different loss priorities are allocated by the 
packet loss priority information to the respective data packet. The allocation of 
different loss priorities with the aid of the packet loss priority information is based 
on the proposal entitied "Traffic Management Specification 4.0" of the ATM 
Forum 1996. 

A further esaential advantage of the method according to the present invention 
is that the respective data packets of a group of data packets are modified with packet 
loss priority information depending on the connection type or application-specific data 
traffic type. Thus, for example, in a Variable Bit Rate connection, a plurality number 
of data packets of die virtual connection can be combined into groups, wherein the 
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packet loss priority information of the data packets of the relevant group can be 
modified independently of a further group of the virtual connection. This makes the 
prioritization options which are available within the communications device more 
flexible for a virtual connection and, in order to define the packet loss priority 
information of a group, it suffices to define the packet loss priority information of one 
data packet of the group. Consequently, the further data packets of the group can be 
further processed without checking the packet loss priority information as with the 
checked data packet. The definition of the packet loss priority information of the 
further data packets of a group is thus avoided, thereby dynamically reducing the load 
imposed on available computer resources. 

According to a further design embodiment of the present invention, after a 
data packet has been switched in the communications device, the additional 
communications-device-specific data packet header attached to the data packet is 
removed. Thus, after each data packet has been switched, the data packet, including 
the original packet loss priority information^ is advantageously forwarded by the 
communications device to the communications network. 

In cell-switching communications devices, the packet loss priority 
information is advantageously defined by cell loss priority information. The 
allocation of cell loss priority information in cell-switching communications 
devices, particularly those operating according to the Asynchronous Transfer 
Mode, is based on the proposal entitled "Traffic Management Specification Version 
4.0" of the ATM Forum 1996. According to this proposal, information comprising 
which includes one bit^ - the "Cell Loss Priority" bit^ - is provided in each ATM 
cell for the allocation of cell loss priority information. 

The method according to the invention is described in detail below with 
reference to a block diagram. 

Additional fe atures and advantages of the present invention are described in. 
and will be apparent fr om, the Detailed Description of the Preferred Embodiments 
and the Drawings. 

DESCRIPTION O F THE DRAWINGS 

Figure 1 shows a block diagram schematic of an ATM communications 
device to which the method of the present invention is directed. 

DETAILED DESCRIPTION OF THE PREFE RRED EMBODIMENTS 

In the block diagram according to Figure 1, an ATM communications 
device ATM-KE operating according to the Asynchronous Transfer Mode is shown 
schematically, to which a multiplicity of offering lines El to En and a multiplicity 
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of serving lines A 1 to An are connected with the aid of connection units AE. Of 
these, the offering lines El to En^ &b4 the serving lines Al to An, and alse one of a 
plurality number of possible connection units AE are shown as examples in Figure 
1. Via the offering lines El to En and the serving lines Al to An, ATM cells are 
5 transmitted via virtual connections according to the Asynchronous Transfer Mode, 
wherein variable or defined transmission rates being are provided for the 
transmission of the ATM cells of virtual connections. In the block diagram, a 
virtual connection Vx is shown as an example by a broken line with its offering line 
Ex and its serving line Ax. As shown in Figure 1 , the connection unit AE has a 

1 0 plurality number of processing devices BHE, one processing device BHE being 

allocated in each case to each of the offering lines El to En and to the serving lines 
Al to An. To explain the method according to the present invention, the offering 
and serving processing devices BHEE/BHEA allocated to the virtual connection Vx 
are shown in the block diagram as examples, the offering processing device BHEE 

1 5 being connected to the serving line Ex and the serving processing device BHEA 
being connected to the serving line Ax. The ATM cells DPx transmitted in the 
virtual connection Vx are supplied to the offering processing device BHEE of the 
connection units AE. The ATM cells DPx of the virtual connection Vx are then 
forwarded to a switching arrangement KA of the ATM communications device 

20 ATM-KE, a multi-stage structure with a plurality number of interconnecting 

switching matrices KV being shown as an example in Figure 1 for the switching 
arrangement KA. However, any single-stage or multi-stage switching arrangements 
may be provided. The ATM cells DPx of the virtual connection Vx are then 
forwarded by the serving processing device BHEA from the switching arrangement 

25 KA to the serving line Ax. 

The processing devices BHE/BHEE/BHEA are equipped with a memory 
unit PS and a microcontroller MC, the memory unit PS and the microcontroller MC 
of the offering and serving processing devices BHEE/BHEA being shown in Figure 
1 as examples. On arrival of an ATM cell DPx of the virtual connection Vx in the 

30 ATM communications device ATM-KE, the ATM cell DPx is forwarded to the 
serving handling device BHEE of the connection unit AE, where it is buffered in 
the memory unit PS. The packet loss priority information CLPx transferred in the 
buffered ATM cell DPx is read from the ATM cell DPx with the aid of the 
microcontroller MC and is recorded in an additional, communications-device- 

35 specific data packet header DKx. The modified packet loss priority information 

CLPmx is defined for the respective connection type for the ATM communications 
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device ATM-KE and is stored in a table; - for example, a low loss priority is always 
provided for a Constant Bit Rate connection. The modified packet loss priority 
information provided for the respective connection type is then recorded in the 
ATM cell DPx or stored in the memory imit PS instead of the packet loss priority 
5 information CLPx, depending on the cormection type of the virtual connection Vx. 
In addition, the additional data packet header DKx containing, inter alia, the 
original packet loss priority information CLPx is attached by the microcontroller 
MC to the ATM cell DPx. The ATM cell DPx, including the attached additional 
data packet header DKx, is then transferred to the switching arrangement KA, 

1 0 where it is switched with the aid of the switching matrices KV. 

By means of Via the switching information indicated in the additional data 
packet header DKx, the respective ATM cell DPx, including the attached additional 
data packet header DKx, is switched to the serving processing device BHEA which 
is connected to the serving line Ax, where it is buffered in the memory unit PS. The 

1 5 original packet loss priority information CLPx is read by the microcontroller MC 
during a read cycle from the buffered, additional data packet header DKx attached 
to the ATM cell DPx and is recorded in the associated ATM cell DPx instead of the 
modified packet loss priority information CLPmx. The additional data packet 
header DKx attached to the ATM cell DPx is then removed and the ATM cell DPx 

20 is forwarded by the serving processing device BHEA to the serving line Ax. 

The application of the method according to the present invention is not 
restricted to ATM communications devices ATM-KE, but can be used in all 
communications devices that switch data packets DPx^ in which packet loss priority 
information CLPx allocated to the data packets DPx is transferred with the data 

25 packets DPx. 

Indeed, although the present invention has been described with reference to 
specific embodiments, those of skill in the art will recognize that changes may be 
made thereto without departing from the spirit and scope of the invention as set 
forth in the hereafter appended claims. 
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Abatraot 

ABSTRACT OF THE DISCLOSURE 

Method A method for aligning packet loss priority information for overload 
control of a data-packet- switching communications device wherein Data data 
5 packets (DPx) and respectively allocated packet loss priority information (CLPx) 
are transmitted to a the communications device (ATM KE) and buffered in relation 
to a specific connection. The packet loss priority information (CLPx) is then read 
from the buffered data packets (DPx) and modified according to the connection 
type or the application-specific data traffic type. After the data packet (DPx) has 
10 been switched in the communications device (ATM KE) , the original packet loss 
priority information which was switched with the data packets (DPx) is re-inserted 
into the corresponding data packet (DPx) . 
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Method for aligning packet loss priority information in 
a data-packet-switching communications device 

In existing and future packet-oriented 
communications networks, different monitoring 

strategies are provided to monitor variable and defined 
data packet transmission rates. Particularly in 
communications networks operated on a cell-oriented 
basis, for example ATM communications networks 
operating according to the Asynchronous Transfer Mode, 
loss priorities are allocated to ATM cells which are to 
be transmitted and, with reference to the loss 
priorities, a decision is made in a communications 
device, inter alia concerning the further switching of 
the respective data packet. On the basis of the 
allocated loss priorities, a decision is made in the 
respective communications device with the aid of a 
monitoring procedure in particular concerning the 
further switching or rejection of an ATM cell. The data 
packets which can be rejected within the ATM 
communications network in the event of overload without 
the loss of real-time-related, connection-individual 
information can thus be defined by means of the packet- 
individual allocation of loss priorities. 

Furthermore, different traffic classes or 
connection types are defined in the proposal entitled 
"Traffic Management 4.0" of the ATM Forum 1996. These 
include Constant Bit Rate (CBR) connections. Variable 
Bit Rate (VBR) connections. Available Bit Rate (ABR) 
connections and Unspecified Bit Rate (UBR) connections. 
The Constant Bit Rate connection type is used for 
virtual connections, for which a defined transmission 
bandwidth must be continuously provided for the 
duration of the virtual connection. The Constant Bit 
Rate connection type is therefore used in particular 
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for real-time-related, virtual applications such as 
voice transmission. 

The Variable Bit Rate connection type is 
defined for virtual connections with variable or 
5 changing transmission requirements in the proposal 
entitled "Traffic Management 4.0" of the ATM Forum 
1996. Knowledge of the traffic characteristics of the 
application represented by the respective virtual 
connection is advantageous for this purpose. A 

10 distinction is made in particular between real-time- 
related and non-real-time-related Variable Bit Rate 
connections, wherein, for example, transmission of 
real-time-related video data with a variable bandwidth 
is to be understood as a real-time-related Variable Bit 

15 Rate connection. 

The Available Bit Rate connection type enables 
applications to which no special transmission bandwidth 
is allocated. The applications can use the transmission 
bandwidth which is currently possible in the ATM 

20 communications network, wherein a maximum and a minimum 
transmission rate are allocated in each case to the 
respective Available Bit Rate connection and these 
limit values must not be exceeded or undershot. On the 
basis of the usage factor of the respective ATM 

25 communications device, the currently possible 
transmission rate is indicated to the transmission 
device with the aid of control cells periodically 
inserted into the ATM cell stream. With the aid 
thereof, following the arrival of the control cells in 

30 the transmission device, the transmission rate of the 
ATM cells of the respective virtual connection is 
adapted to the currently possible transmission rate. In 
the case of the Unspecified Bit Rate connection type, 
no defined cell loss information or cell delay times 

35 are allocated to the respective virtual connection. 
Instead, the Unspecified Bit Rate connection type 
represents a "best-effort" service class, which is 
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provided in practice, for example^ for Internet 
applications . 
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The loss priorities allocated to the 
respective ATM cells of a virtual connection, i.e. the 
cell loss priority information transmitted in an 
external data packet header with the data packet, are 
evaluated during the switching of the individual 
virtual connections within an ATM communications 
device, depending on the connection type. The 
connection type of the respective ATM cell is thus 
initially defined and, following alignment of the 
connection type priority with the loss priority of the 
respective ATM cell, a decision is made with the aid of 
the monitoring procedure concerning the forwarding or 
rejection of the ATM cell. The data packets are then 
further processed or switched in the ATM communications 
device with the aid of the switching elements, inter 
alia on the basis of the cell loss priority information 
recorded in the external data packet header. 

Two connection types - the Constant Data Rate 
connection type and connections with a low loss 
priority - have hitherto primarily been taken into 
account in known and practically relevant methods for 
aligning cell loss priority information. According to 
the definition of the aforementioned connection classes 
by the proposal entitled "Traffic Management 
Specification 4.0" of the ATM Forum, the newly added 
connection classes must be taken into account in 
existing data-packet-switching communications devices 
and the loss priorities which differ according to the 
connection type must therefore be aligned with the 
existing communications devices, i.e. in particular 
with their switching networks. In the known methods, 
particularly those relating to Constant Bit Rate 
connections, a check is carried out by the 
communications device or its switching elements on the 
cell loss priority information, a low loss priority 
being allocated as standard to Constant Bit Rate 
connections so that these connections are never 
rejected in the event of overload. In contrast to this. 
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in the case of virtual connections with a high loss 
priority - for example Variable Bit Rate connections - 
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the associated ATM cells are rejected within the 
communications device in the event of overload. 

The underlying object of the invention is to 
improve the alignment of packet loss priority 
information for overload control of a data-packet- 
switching coitununications device. The object is achieved 
on the basis of a method according to the features of 
the preamble to claim 1 by means of the features of the 
characterizing part. 

The essential aspect of the method according 
to the invention is that the packet loss priority 
information is read from the incoming data packets. The 
packet loss priority information of the buffered data 
packet is then modified depending on the connection 
type or application-specific data traffic type and the 
originally stored packet loss priority information is 
restored after a data packet has been switched in the 
communications device in the respective data packet. 
With the aid of the - method according to the invention, 
the connection type or application-specific data 
traffic type is advantageously defined during the set- 
up of a virtual connection within the communications 
device and, if necessary, i.e. depending on the 
connection type or application-specific data traffic 
type, the packet loss priority information is modified. 
The existing switching elements may continue to be used 
unchanged by means of this modification, prior to the 
switching of data packets, of the loss priorities 
depending on the connection-specific or application- 
specific data traffic type. 

According to a further design of the method 
according to the invention, packet loss priority 
information read from the buffered data packet is 
recorded in an additional, communications-device- 
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specific data packet header. The additional data packet 
header is then attached to the buffered data packet and 
the buffered data packet, including the attached, 
additional data packet header, is switched in the 
communications device. This ensures that, with the aid 
of the additional data packet header provided for 
switching within the communications device , also known 
in the technical field as an "internal" header, the 
original packet loss priority information is 
particularly advantageously transferred to the output 
unit of the communications device. Ineffective 
buffering of the original packet loss priority 
information in a further memory area and its separate 
transfer - for example with the aid of the control 
unit - to the output unit, in which the latter is re- 
inserted into the data packet, is thereby avoided. 

According to a further advantageous design of 
the method according to the invention, different loss 
priorities are allocated by the packet loss priority 
information to the respective data packet. The 
allocation of different loss priorities with the aid of 
the packet loss priority information is based on the 
proposal entitled "Traffic Management Specification 
4.0" of the ATM Forum 1996. 

A further essential advantage of the method 
according to the invention is that the respective data 
packets of a group of data packets are modified with 
packet loss priority information depending on the 
connection type or application-specific data traffic 
type. Thus, for example, in a Variable Bit Rate 
connection, a plurality of data packets of the virtual 
connection can be combined into groups, wherein the 
packet loss priority information of the data packets of 
the relevant group can be modified independently of a 
further group of the virtual connection. This makes the 
prioritization options which are available within the 
communications device more flexible for a virtual 
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connection and, in order to define the packet loss 
priority information of a group, it suffices to define 
the packet loss priority information of one data packet 
of the group. Consequently, the further data packets of 
the group can be further processed without checking the 
packet loss priority information as with the checked 
data packet. The definition of the packet loss priority 
information of the further data packets of a group is 
thus avoided, thereby dynamically reducing the load 
imposed on available computer resources. 

According to a further design of the 
invention, after a data packet has been switched in the 
communications device, the additional communications- 
device-specific data packet header attached to the data 
packet is removed. Thus, after each data packet has 
been switched, the data packet, including the original 
packet loss priority information is advantageously 
forwarded by the communications device to the 
communications network. 

In cell-switching communications devices, the 
packet loss priority information is advantageously 
defined by cell 'loss priority information. The 
allocation of cell loss priority information in cell- 
switching communications devices, particularly those 
operating according to the Asynchronous Transfer Mode, 
is based on the proposal entitled "Traffic Management 
Specification Version 4.0" of the ATM Forum 1996. 
According to this proposal, information comprising one 
bit - the "Cell Loss Priority" bit - is provided in 
each ATM cell for the allocation of cell loss priority 
information . 

The method according to the invention is 
described in detail below with reference to a block 
diagram. 

In the block diagram according to Figure 1, 
an ATM communications device ATM-KE operating according 
to the Asynchronous Transfer Mode is shown 
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schematically, to which a multiplicity of offering 
lines El to En and a multiplicity of serving lines Al 
to An are connected with the aid of connection units 
AE . Of these, the offering lines El to En and the 
5 serving lines Al to An, and also one of a plurality of 
possible connection units AE are shown as examples in 
Figure 1. Via the offering lines El to En and the 
serving lines Al to' An, ATM cells are transmitted via 
virtual connections according to the Asynchronous 

10 Transfer Mode, variable or defined transmission rates 
being provided for the transmission of the ATM cells of 
virtual connections. In the block diagram, a virtual 
connection Vx is shown as an example by a broken line 
with its offering line Ex and its serving line Ax. As 

15 shown in Figure 1, the connection unit AE has a 
plurality of processing devices BHE, one processing 
device BHE being allocated in each case to each of the 
offering lines El to En and to the serving lines Al to 
An. To explain the method according to the invention, 

20 the offering and serving processing devices BHEE/BHEA 
allocated to the virtual connection Vx are shown in the 
block diagram as examples, the offering processing 
device BHEE being connected to the serving line Ex and 
the serving processing device BHEA being connected to 

25 the serving line Ax. The ATM cells DPx transmitted in 
the virtual connection Vx are supplied to the offering 
processing device BHEE of the connection units AE . The 
ATM cells DPx of the virtual connection Vx are then 
forwarded to a switching arrangement KA of the ATM 

30 communications device ATM-KE, a multi-stage structure 
with a plurality of interconnecting switching matrices 
KV being shown as an example in Figure 1 for the 
switching arrangement KA. However, any single-stage or 
multi-stage switching arrangements may be provided. The 

35 ATM cells DPx of the virtual connection Vx are then 
forwarded by the serving processing device BHEA from 
the switching arrangement KA to the serving line Ax. 
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The processing devices BHE/BHEE/BHEA are 
equipped with a memory unit PS and a microcontroller 
MC, the memory unit PS and the microcontroller MC of 
the offering and serving processing devices BHEE/BHEA 
5 being shown in Figure 1 as examples. On arrival of an 
ATM cell DPx of the virtual connection Vx in the ATM 
communications device ATM-KE, the ATM cell DPx is 
forwarded to the serving handling device BHEE of the 
connection unit AE, where it is buffered in the memory 

10 unit PS. The packet loss priority information CLPx 
transferred in the buffered ATM cell DPx is read from 
the ATM cell DPx with the aid of the microcontroller MC 
and is recorded in an additional, communications- 
device-specific data packet header DKx . The modified 

15 packet loss priority information CLPmx is defined for 
the respective connection type for the ATM 
communications device ATM-KE and is stored in a table - 
for example, a low loss priority is always provided for 
a Constant Bit Rate connection. The modified packet 

20 loss priority information provided for the respective 
connection type is then recorded in the ATM cell DPx or 
stored in the memory unit PS instead of the packet loss 
priority information CLPx, depending on the connection 
type of the virtual connection Vx . In addition, the 

25 additional data packet header DKx containing, inter 
alia, the original packet loss priority information 
CLPx is attached by the microcontroller MC to the ATM 
cell DPx. The ATM cell DPx, including the attached 
additional data packet header DKx, is then transferred 

30 to the switching arrangement KA, where it is switched 
with the aid of the switching matrices KV. 

By means of the switching information 
indicated in the additional data packet header DKx, the 
respective ATM cell DPx, including the attached 

35 additional data packet header DKx, is switched to the 
serving processing device BHEA which is connected to 
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the serving line Ax, where it is buffered in the memory 
unit PS. The original packet loss priority information 
CLPx is read by the microcontroller MC during a read 
cycle from the buffered, additional data packet header 
5 DKx attached to the ATM cell DPx and is recorded in the 
associated ATM cell DPx instead of the modified packet 
loss priority information CLPmx. The additional data 
packet header DKx attached to the ATM cell DPx is then 
removed and the ATM cell DPx is forwarded by the 

10 serving processing device BHEA to the serving line Ax. 

The application of the method according to 
the invention is not restricted to ATM communications 
devices ATM-KE, but can be used in all communications 
devices that switch data packets DPx, in which packet 

15 loss priority information CLPx allocated to the data 
packets DPx is transferred with the data packets DPx. 



GR 98 P 5829 
Claims 



- 10 - 



1. Method for aligning packet loss priority 
information (CLPx) for overload control of a 
communications device (ATM-KE) that switches data 
packets (DPx) to which data packets (DPx) and 
respectively allocated loss priority information (CLPx) 
is transferred and buffered in a memory area (PS) in 
relation to a specific connection, 

characterized in that 

- the packet loss priority information (CLPx) is 

read from the buffered data packets (DPx) , 

the packet loss priority information (CLPx) of the 
buffered data packet (DPx) is modified depending on 
the connection type or application-specific data 
traffic type, 

and, after a data packet (DPx) has been switched 
in the communications device (ATM-KE) , the original 
packet loss priority information (CLPx) is restored 
in the corresponding data packet (DPx) , 

2. Method according to claim 1, 
characterized in that 

the packet loss priority information (CLPx) read from 
the buffered data packet (DPx) is recorded in an 
additional, communications-device-specific data packet 
header (DKx) , 

the additional data packet header (DKx) is then 
attached to the buffered data packet (DPx) and the 
buffered data packet (DPx) , including the attached, 
additional data packet header (DKx) , is switched in the 
communications device (ATM-KE) . 

3. Method according to one of claims 1 or 2, 
characterized in that 
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different loss priorities are allocated to the 
respective data packet (DPx) by the packet loss 
priority information (CLPx) . 

4. Method according to one of claims 1 to 3, 
characterized in that 

the respective data packets (DPx) of a group of data 
packets (DPx) are modified with packet loss priority 
information (CLPmx) depending on the connection type or 
application-specific data traffic type. 

5. Method according to claim 2, 
characterized in that, 

after a data packet (DPx) has been switched in the 
communications device (ATM-KE), the additional 
coramunications-device-specif ic data packet header (DKx) 
attached to the data packet (DPx) is then removed. 

6. Method according to one of claims 1 to 5, 
characterized in that, 

in cell-switching communications devices (ATM-KE) , the 
packet loss priority information (CLPx) is defined by 
cell loss priority information (CLPx) . 

7. Method according to claim 6, 
characterized in that 

cell loss priority information (CLPx) is formed by 
information comprising one bit. 
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Method for aligning packet loss priority 
information for overload control of a data-packet- 
switching communications device 

Data packets (DPx) and respectively allocated 
packet loss priority information (CLPx) are transmitted 
to a communications device (ATM-KE) and buffered in 
relation to a specific connection. The packet loss 
priority information (CLPx) is then read from the 
buffered data packets (DPx) and modified according to 
the connection type or the application-specific data 
traffic type. After the data packet (DPx) has been 
switched in the communications device (ATM-KE) , the 
original packet loss priority information which was 
switched with the data packets (DPx) is re-inserted 
into the corresponding data packet (DPx) . 
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I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



VERFAHREN ZUM ABSTIMMEN VON METHOD FOR ALIGNING OF PACKET 
PAKETVERLUSTPRIORITAETSINFOR- LOSS PRIORITY INFORMATION 
MATIONEN 



deren Beschreibung 

(zutreffendes ankreuzen) 
O bier beigefCigt ist. 

am 12.11.1999 als 
PCT internationale Anmeldung 

PCT Anmeldungsnummer PCT/DE99/03613 

eingereicht wurde und am 

abgeandert wurde (falls tatsachlich abgeandert). 



the specification of which 

(check one) 

□ is attached hereto. 

lEl was filed on 12.11.1999 as 

PCT international application 

PCT Application No. PCT/DE99/03613 

and was amended on 



(if applicable) 



Ich bestatige hiermit, dass ich den Inhait der obigen 
Patentanmeldung einschliesslich der Anspriiche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fiir die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch. Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



1 acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1 .56(a). 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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German Language Declaration 



Prior foreign appplications 
Prioritat beansprucht 



19854656.4 DE 

(Number) (Country) 
(Numrrer) (Land) 



(Number) (Country) 
(Nummer) (Land) 



(Number) 
(Nummer) 



(Country) 
(Land) 



26.11.1998 

(Day Montli Year Filed) 
(Tag IVlonat Jahr eingereicht) 



(Day Montli Year Filed) 
(Tag Monat Jahr eingereiciit) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



Yes 
Ja 



□ 
Yes 



□ 
Yes 



□ 



Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
ameril^anischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozeRordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
eritenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 



PCT/DE99/0361 3 
(Application Serial No.) 
(Anmeldeseriennummer) 



I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, i acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1 .56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patentiert, anh&ngig, 
aufgeben) 



(Status) 

(patented, pending, 
abandoned) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zlvilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft warden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 
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I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 



Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 



German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Gesciiafte 
vor dem Patent- und Warenzeiclienamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, 1 
hereby appoint tlie following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business In the Patent and Trademark Office 
connected tfierewith. (list name and registration 
number) 



And 1 hereby appoint 
Customer No. MTACHED SHEET) 

Teiefongesprache bitte richten an: Direct Telephone Calls to: (name and telephone 

(Name und Telefonnummer) number) 



Postanschrift: Send Correspondence to: 

BelLBoyd & LloydLLC 
7 0 We st Madison Street, Suit e 3OT¥060 2-4207 Cliicago Jlllnois 
"Telephoner+1 312 372 11 21 and FacsimrfeTrsil 372 2098 " 
or 

_ Customer No. 



1 



Voller Nanje dgs-etnagtectpfler urspriinglichen Erfinders: 

Dr. HE'RBEBXiiEISS 


Full name of sole or first inventor: 

Dr. HERBERT HEISS 


Unter^chrift des Erfinders Datum 


inventor's signature Date 

. / 


Wohnsitz 

UNTERHACHING, DEUTSCHLAND /] 


l^idence 

dNTERHACHING, GERMANY 


Staatsangehorigkeit " ™_— — ' 

DE 


Citizenship 

DE 


Postanschrift 

BUSSARDSTR.32 


Post Office Addess 

BUSSARDSTR.32 


82008 UNTERHACHING 


82008 UNTERHACHING 


Voller: Name'dfe^zweiten|rfiterfinders (falls zutreffend): 


Full name of second joint inventor, if any: 

Dr. PETER RAU 


Unfe~^BliWBBrerflTj^€EE§N Datun^ 


Second Inventor's signature Date 


Wohnsitz ^ ^ \ ^ 
iVlUENCHEN, DEUTSCHLAND ^ 'xy ^, 


Residence 

MUENCHEN, GERMANY 


staatsangehorigkeit » / 

DE 


Citizenship 

DE 


Postanschrift 

BAD ISCHLER STR 11 


Post Office Address 

BAD ISCHLER STR 11 


81241 MUENCHEN 


81241 MUENCHEN 



{Bitte entsprechende Informationen und Untersciiriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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Holby M. Abem (E£Z4Z2), Robert M. Barrett (Saj42)^lan L. Barry (3IiMS), Thomas C. 
Basso (46^1)^ Jeffrey H. Canfield (a£,404)r-Robert W. Connors (46,639)^ Amy J. Gast 
X (41.J7a)JSD% L. Harney QS^l^^^athda A. Kane (46,44^^ichael S. Leonard_aX5iD, 
Edward A. Lehman (22JJ2X-Adam H. Masia (SS^^OS); Dante J. Piccianoj;33^54% Renato L. 
Smith ^4#^i4:7)r^aurice E. Teixeira 05,646ji^William E. Vaughan (39,056), Austin Victor 
.(47,154), and all members of the firm of Bell, Boyd & Lloyd LLC. 



